The Murata Science Foundation

TAVEY FRENIBISERBZEDFHEE

Realization of Superconductivity on the Diamond Surface
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Superconductivity is a phenomenon where electric resistance equals to zero. It takes place
below the transition temperature(7.). With the recent development of surface cleaning and
epitaxial growth technology, high-temperature superconductivity is seem to be realized on the
semiconductor surface with an ordered structure at the atomic level. In this research, we used
surface controllability in ultra-high vacuum and the “in sifu” measurements of the electrical
resistance with cooling to develop superconductivity on the surface of wide-gap semiconductors
such as strontium titanate(STO) and silicon carbide(SiC), as well as diamond.

High T. is expected in diamond by inducing electrical holes without disorder of crystallinity by
adsorbing organic molecules with high electronegativity. Firstly we evaluated the crystallinity
at the atomic level on the surface of the diamond thin film. Then, it was found that the surface
hydrogen termination was not sufficient and the surface is disoreded in the epitaxally grown
diamond thin films.

When the monolayer of iron selenide (FeSe) is grown on STO, T is enhanced from § K in
the bulk form to more than 40 K. The interface is thought to be important for the increase in
T.. The authors investigated this system with careful treatment of the STO surface termination
structure. Then, it became clear that superconducting gap changed depending on the surface
termination structure by scanning tunnel spectroscopy. The authors also performed electrical
transport measurmets, which indicated that superconductivity is localized close to the interface.

The surface of silicon carbide can be graphenized, and its superconductivity has attracted
much attention. We found that superconductivity occurs when calcium is intercalated in
single layer graphene. It was also found that when niobium selenide was grown on graphene,
superconductivity was maintained even with a single layer thickness, and it transitioned to

“Bose metal state” in a weak magnetic field.
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